This study analyses the determining factors of reserve errors in publicly listed property and casualty insurance companies in the U.S. This subject deserves special attention because the previous literature does not control for trade-offs between executive remuneration and other incentives regarding such insurers' discretionary accounting choices. We find that insurance managers manipulate loss reserves to increase their stock-based remuneration and to achieve corporate goals particularly those goals that relate to reducing tax burdens and obscuring financial weakness. We also observe that enactment of the Sarbanes-Oxley Act has constrained the loss reserve underestimation and changed the structure of reserve error incentives.
Introduction
Earnings management practices have been extensively investigated with respect to both U.S. firms (Burgstahler and Dichev, 1997; Degeorge, Patel and Zeckhauser, 1999; and Daniel, Denis and Naveen, 2008) and non-U.S. firms (Ali and Hwang, 2000; Ball, Kothari and Robin, 2000; Ball, Robin and Wu, 2003; and Leuz, Nanda and Wysockic, 2003) and with respect to non-financial firms (Jones, 1991; Dechow, Sloan and Sweeney, 1995; and Roychowdhury, 2006) and financial firms, such as banks and insurance companies (Collins, Shackelford and Wahlen, 1995; Ahmed, Takeda, and Thomas, 1999; Gaver and Paterson, 2004; and Grace and Leverty, 2010) . In examining earnings management motivation, various papers have analyzed whether managers aim to achieve either corporate goals (Bartov, 1993; Collins, Shackelford, and Wahlen, 1995; Hunt, Moyer and Shevlin, 1996; DeFond and Park, 1997; Phillips and Pincus, 2003; and Grace and Leverty 2010) or personal benefits (Guidry, Leone and Rock, 1999; Burns and Kedia, 2006; and Baker, Collins and Reitenga, 2009) . Surprisingly, there are no studies investigating whether managers are able to achieve both corporate goals and personal benefits by manipulating earnings.
Why do managers manipulate loss reserves? Do they aim to achieve personal and/or corporate goals? Is there a trade-off between personal and corporate goals? Our paper answers these questions by focusing on a large sample of publicly listed property and casualty (P&C) insurance companies in the U.S. and has two main findings. First, we show that personal and corporate goals may be complementary: insurance managers manipulate loss reserves both to increase their stockbased remuneration and to achieve corporate goals particularly those goals that relate to reducing tax burdens and obscuring financial weakness. Specifically, we find statistically significant evidence that stock options, tax benefits and risk benefits predict reserve errors. Our results shed light on previous papers (e.g., Eckles et al., 2011) by suggesting that the achievement of corporate goals is an intermediate step toward the increase of manager's compensation through stock options.
Second, we find that the Sarbanes-Oxley Act a (SOA), which was enacted on July 30, 2002, has reduced loss reserve manipulation practices and altered the structure of reserve error incentives.
We focus on P&C property and casualty insurance companies because earnings in this industry can be easily manipulated through over/underestimation of loss reserves (Smith, 1980; Weiss, 1985; Kazenski, Feldhaus, and Schneider, 1992) . There is convergent evidence that insurance company managers manipulate earnings to smooth net income (Weiss, 1985; Grace, 1990; Petroni, 1992; and Grace and Leverty, 2011) , to minimize taxes (Grace, 1990; Petroni, 1992;  and Grace and Leverty, 2011) , to obscure financial weakness (Petroni, 1992; Harrington and Danzon, 1994; Gaver and Paterson, 2004; and Grace and Leverty, 2011) , to maximize executive compensation (Browne, Ma, and Wang, 2009; Eckles and Halek, 2010; and Eckles et al., 2011) and to comply with regulations (Grace and Leverty, 2010 and Eckles et al., 2011) . We contribute to this stream of the literature because we are the first study to analyze whether there is trade-off between managers' personal (i.e., maximizing management compensation) and corporate goals. Specifically, we assess the causality between earnings management and a large set of variables that capture both managers' personal and corporate aims, which is important because pursuing corporate goals without controlling for personal goals or vice versa may lead to biased results.
We also focus on U.S. insurance because the introduction of the SOA in 2002 offers us the unique opportunity to study the impact of regulations on earnings management practices in a sector in which these practices may be easily (and frequently) undertaken. We show that insurers are less inclined to manipulate loss reserves when they are in a state of financial weakness and to maximize managers' personal compensation since the enactment of the SOA.
As such, we build a unique data set from 10-K reports of publicly listed P&C insurers in the U.S. from 1995 to 2010. Our sample is representative of the entire U.S. P&C insurance industry;
a The SOA was enacted by U.S. regulators after various corporate and accounting scandals questioned the integrity of public financial information, which affected investor confidence (Iliev, 2010) . The SOA has established new or enhanced standards for the boards and management of all U.S. public companies, in addition to outside accounting firms servicing such companies. The primary features of the SOA include individual certification by top management of the accuracy of financial information, tightening of penalties for fraudulent financial activity, strengthening the independence of outside auditors who review the accuracy of corporate financial statements and a stronger oversight role for boards of directors and audit committees.
thus, companies in our sample represents the 50.9% of the overall industry net premiums written in
The remainder of the paper is organized as follows. Section 2 presents the literature on loss reserve manipulation and discusses research hypotheses. Section 3 contains a description of the data. Variables and the methodological approach are presented in Sections 4 and 5, respectively.
Section 6 presents the empirical results, and the final section concludes.
Literature Review and Research Hypotheses
Earnings management is a common practice in all industries, but empirical methods to assess whether and how firms misestimate their income differ substantially among non-financial firms, commercial banks, and insurance companies. Earnings management in P&C insurance companies is particularly compelling for accounting research for several reasons. First, P&C insurers can easily manipulate their income by adjusting the claim loss reserve because such reserves are highly dependent on management judgment and their amounts are substantial (much greater than insurers' net income). Second, the detection of loss reserve manipulation is straightforward because publicly listed insurers must disclose loss reserve revisions (i.e., reserve errors).
In a seminal paper, Smith (1980) investigated reserve errors by testing whether insurers manage loss reserves to smooth underwriting results and found that reserve errors are not random but are caused by specific loss reserve goals set by management. Following Smith (1980) , a significant literature has tested whether insurers manage loss reserves to achieve the following goals: (1) to smooth income, (2) to minimize tax burdens, (3) to obscure financial weakness for strategic reasons, (4) to maximize executive compensation, and (5) to comply with regulations.
In the reminder of this section, we develop our research hypotheses.
b Source of data: U.S. Census Bureau (2012).
Hypothesis 1: the income-smoothing hypothesis
The income-smoothing hypothesis assumes that accounting data are managed to reduce the fluctuations of incomes around a 'normal' level (typically, normal income coincides with the average historical income). The income-smoothing hypothesis has been investigated in the insurance industry by various papers (e.g., Beaver, McNichols, and Nelson 2003; and Grace and Leverty, 2010, and 2011) : if profitability is unexpectedly high (low), then the insurer will over-(under-) estimate its loss reserve to reduce (increase) current income. Various papers have also focused on the incentives for income smoothing in the insurance industry (Weiss, 1985; Grace, 1990; Grace and Leverty, 2010 and 2011) . The first explanation is that insurers may aim to stabilize reported financial results and absorb economic shocks (Weiss, 1985) . An alternative explanation is that insurers may have an incentive to select discretionary accounting practices that yield the highest rates of return with acceptable levels of earnings variability (Grace, 1990) . Finally, insurers may also smooth income for purposes of regulatory requirements (Grace and Leverty, 2010 and 2011) .
Following previous studies, we define the income-smoothing hypothesis tested in this paper as follows: Insurers under-(over-) estimate loss reserves when historical income is higher (lower) than current income (H 1 ).
Hypothesis 2: the tax-shield hypothesis
The tax-shield hypothesis has been proposed by Grace (1990) , according to which insurer managers have incentives to minimize tax burdens, particularly when the income level is high. Thus, because the claim loss provision is tax deductible, insurers-particularly profitable insurers-have an incentive to overestimate the loss reserve to reduce their current tax liability.
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The tax-shield hypothesis has been tested in the insurance industry by various papers (Gaver and Paterson, 1999; Nelson, 2000; Beaver, McNichols, and Nelson, 2003; Petroni, 1992; and Grace and Leverty, 2010, 2011) , which have had mixed results c .
Following these studies, we define the tax-shield hypothesis as follows: insurers overestimate loss reserves when current income is high (H 2 ).
Hypothesis 3: the financial-weakness hypothesis
Various papers (Petroni, 1992; Gaver and Paterson, 2004; and Grace and Leverty, 2011) support the financial-weakness hypothesis, according to which insurers under financial distress are more inclined to underestimate the loss reserve compared to other insurers. However, beginning from identical results, the explanations for the financial-weakness hypothesis are different. The first explanation focuses on the incentives of weak insurers to avoid regulatory intervention (Petroni, 1992; Gaver and Paterson, 2004; Grace and Leverty, 2011) . The second explanation is that insurers with more substantial solvency problems caused by risk-insensitive guaranty funds have an incentive to under-report claim liabilities to show increased firm growth (Harrington and Danzon, 1994) .
Following the previous studies, we define the financial-weakness hypothesis tested in this paper as follows: Insurers underestimate their loss reserve when their level of financial weakness is high (H 3 ).
Hypothesis 4: executive-compensation hypothesis
The executive-compensation hypothesis posits that managers manipulate accounting data to maximize their compensation. The effect of executive compensation contracts on accounting discretion choices in non-financial firms is one of the most thoroughly investigated areas of c Grace and Leverty (2011) highlight that the evidence for the incentive to over-reserve for tax purposes depends on how the reserve manipulation is defined and the tax incentive is measured.
accounting research (Healy, 1985; Holthausen, Larcker, and Sloan, 1995; Gaver, Gaver, and Austin, 1995; and Bergstresser and Philippon, 2006) .
Conversely, the executive-compensation hypothesis has been investigated only recently in the insurance industry (Browne, Ma, and Wang, 2009; Eckles and Halek, 2010; and Eckles et al., 2011 based on their structure (Browne, Ma, and Wang, 2009; and Eckles and Halek, 2010) .
Following previous studies we define the executive-compensation hypothesis as follows:
Insurers over-(under-) estimate loss reserves to maximize their compensation (H 4 ). Moreover, we define the following three related sub-hypotheses:
Insurers whose managers have substantial performance-based salary arrangements have more incentive to under-estimate loss reserves (H 4a ).
Insurers whose managers receive significant bonus payments are more likely to over-(under-) estimate loss reserves (H 4b ).
Insurers whose managers are compensated by significant awards of stock options and restricted stock (i.e., stock-based compensation) are more likely to over-estimate loss reserves (H 4c ).
Hypothesis 5: the regulation hypothesis
Several studies (Watts and Zimmerman, 1986; Jones, 1991; and Grace and Leverty, 2010) observe that regulation has a substantial influence on earnings management. In view of its importance, it is remarkable that only a limited number of papers have analyzed the negative impact of the SOA on earnings management (e.g., Cohen, Dey, and Lys, 2008 and Eckles et al., 2011) . Following these papers and exploiting the idea that serious shareholder losses arise primarily from inflated earnings we define the fifth hypothesis as follows: the SOA plays a role in constraining the loss reserve underestimation (H 5a ).
In addition, the enactment of the SOA might also have affected insurers' incentives for managing loss reserves. For example, Eckles et al. (2011) find weaker relations between reserve errors and executive compensation incentives after the enactment of the SOA. In attempting to explore such propositions, we define our second regulation-related hypothesis as follows: the SOA has changed the incentives under which insurers manage loss reserve (H 5b ).
Data
Our sample included insurance companies selected according to the following criteria: 1) insurers must operate in the P&C sector, and we do not consider life and health insurance companies Definitions of variables are summarized in Table 1 . Table 2 presents descriptive statistics for insurer-specific variables, reserve error measures, and loss reserve manipulation incentives. The average value of total assets is nearly $25 billion, and the average value of net written premiums is approximately $2.8 billion (Panel A of Table 2 ).
Similar to the prior literature (e.g., Beaver, McNichols, and Nelson, 2003; Gaver and Paterson, 2004; and Grace and Leverty, 2011) , we find that the average insurer overestimates reserves.
< INSERT TABLE 2 >   Table A1 presents the descriptive statistics of the reserve error on an annual basis. The data reveal the existence of a relationship between the business cycle and the reserve error. The trend of the reserve error suggests that insurance companies are less likely to overestimate loss reserves during the peaks of the business cycle (2000) (2001) and during recessions (2002), i.e., when it is difficult to meet expectations on earnings growth rates and when the effects of a crisis begin to affect a company's profitability. This evidence appears consistent with the income-smoothing hypothesis.
In the appendix, we present two tables that assess the correlation among variables used in the empirical analysis. Specifically, Table A2 reports the Pearson's pair-wise correlation matrix between independent variables, which shows that multicollinearity among the incentives should not be a concern. Table A3 presents the correlations between smoothing indicators and risk measures:
we observe that Smooth1 shows a high and significant correlation with the risk measures, whereas
Smooth2 reveals a significant correlation only with PV (however the coefficient is lower than that of Smooth1).
Variables
This section describes the variables we use in our analysis. Specifically, we describe our dependent variable (i.e., the reserve error) (Section 4.1), the independent variable (i.e., smooth indicators) (Section 4.2), the tax variable (Section 4.3), accounting-based and market-based estimates of insurers risk (Section 4.4), the executive compensation variables (Section 4.5), the regulation indicator (Section 4.6), and control variables (Section 4.7).
Reserve error
Following various papers (e.g., Weiss, 1985; Petroni, 1992; and Grace and Leverty, 2011) , we measure the reserve error as the difference between the originally reported reserve and the 5-year cumulative developed losses as follows:
where i denotes an insurer (i = 1, 2, …, 54), t denotes a time period (t = 1995, 1996,…, 2005) , j denotes a development time horizon (j = 5), ORLR is the originally reported loss reserve, and CPL is the cumulative paid losses after a given later period. Moreover, Error is scaled by total assets to reduce problems of heteroskedasticity.
Smooth indicators
The Smoothing incentive has traditionally been and measured (e.g., Weiss, 1985; Grace, 1990; Grace and Leverty, 2011) by the average ROA (Return on Assets) over the previous three years
However, this measure of income smoothing has certain drawbacks. First, it is not able to capture the smoothing effect because it does not compare current profitability with historical profitability. Second, we find this measure is highly correlated with insurers' risk indicators, which could bias results (see Table A .3). As such, we also measure the smoothing incentive as follows (Smooth2):
This measure enables us to reduce the correlation with risk indicators and to better capture the smoothing effect alone. Because shareholders typically prefer a stable earnings trend, managers may have a strong incentive to underestimate the reserve error when earnings are lower than the historical profitability. Conversely, managers would overestimate the error reserve when earnings are higher than the average over the previous three years.
Tax variable
Following Grace (1990) and Grace and Leverty (2011), we measure the tax indicator (Tax) as follows:
where NI is the disclosed Net Income, ORLR is the Originally Reported Loss Reserve (as reported in the 10-K reports) and TA is the book value of total assets. This variable expresses the level of taxable income (as a percentage of assets) before the loss reserve is determined. Because overestimating the claim costs diminishes current taxable income, the amount of future claim losses are added back to taxable income to derive the decision variable. In particular, insurers should overreport future claim costs as taxable income increases; thus the sign of Tax is expected to be positive.
Accounting-based and market-based risk indicators
An insurer has been traditionally defined as "financially distressed" if there is more than one IRIS ratio outside the range considered acceptable by the NAIC (Petroni, 1992; Beaver, McNichols and Nelson, 2003; Gaver and Paterson, 2004) . However, this approach has been criticized (Grace and Leverty, 2011) because it is based on a subjective assessment of the "NAIC acceptable range".
Thus, we build a unique dataset that includes measures of insurer risk based on accounting information (L), and information about financial markets (PV, VaR, and Beta).
Following various studies (Saunders, Strock, and Travlos, 1990; and Carson and Hoyt, 1995 among others), we use Leverage (L) (i.e., 1-E/TA, where E/TA is measured as the ratio between the book value of total equity and the book value of total assets) because it is one of the simplest and most commonly used accounting risk measures. In addition, we use data from the financial markets to construct other measures of insurers' financial weakness, such as total risk, downside risk, and systematic risk. First, we calculate total risk e as the standard deviation of the insurer's daily stock returns (R it ) for each fiscal year (PV). The daily equity return is measured as the natural logarithmic of the ratio of the stock return series, i.e., R it = ln(P it /P it-1 ), where P it is the stock price, which is also corrected for any capital adjustment, including dividends and stock splits. PV captures the overall variability in insurer stock returns and reflects the market's perceptions about the risks inherent in the firm's assets and liabilities.
Following various papers (e.g., Hopper, 1996; Johansson et al., 1999; Basak and Shapiro, 2001; Campbell et al., 2001; Gaivoronski and Pflug, 2004) , we also measure the downside risk e Following, among others, Saunders, Strock, and Travlos (1990), Anderson and Fraser (2000) , and Pathan (2009 In the final version, we use the Beta -which is measured as the ratio between the VaR of insurer's stock and the VaR of the market index g -because it is able to capture systematic risk.
Various papers (e.g., Lang and Stulz, 1992; Denis and Denis, 1995; Opler and Titman, 1994; Asquith et al., 1994; Altman 1993 , Dichev, 1998 Vassalou and Xing, 2004; Campbell, Hilscher, and Szilagyi, 2008; Fiordelisi and Marques-Ibanez, 2013) have extensively investigated whether the default risk is systematic and have had mixed results.
Executive compensation variables
Each component of executive compensation affects management's behavior differently (Gaver, Gaver, and Austin, 1995; Cohen, Dey, and Lys, 2008; Bergstresser and Philippon, 2006; Eckles and Halek, 2010; Eckles et al., 2011) . To assess a managers' use of accounting practices to pursue selfinterest, we analyze the CEO's compensation by focusing on three components h : 1) change in salary; 2) bonus payments; and 3) awards of restricted stock and stock options (i.e., stock-based components).
Following Eckles and Halek (2010), we use change in salary (S_Ch), i.e., the ratio between a forthcoming change in salary (S year t+1 -S year t ) and total compensation. Managers who expect an increase in salary from year t to year t+1 have an incentive to underestimate the loss reserve reported in year t.
f The VaR has a negative value, but we change its sign to compare it to other risk measures. g In this study, we use the S&P 500 Index. h We do not include long-term incentive plans because insurance managers in our sample receive this type of remuneration in only a few cases.
Following Eckles et al. (2011), we also use BP, i.e., the ratio between the bonus payments and total compensation. Bonus payments can be considered as a way to align the interests of managers to the interests of shareholders; however, they can simultaneously encourage a manager to manipulate the loss reserve. Specifically, managers might engage in under-reserving to receive bonus payments; however, if they have exhausted compensation from bonus plans, they might overestimate the loss reserve to shift earnings to the future (Eckles et al., 2011) . Therefore, the relationship between BP and the reserve error in year t is difficult to predict.
Contrary to Eckles and Halek (2010) and Eckles et al. (2011), we sum the values of the restricted stock and stock options awarded as a percentage of total compensation (St&Opt) because both these components are long-term incentives and should affect the loss reserve evaluation in the same manner. As such, both stocks awarded and stock options granted may represent a rationale for overestimating the loss reserve in year t and improving a firm's future profitability; by increasing both the probability to exercise stock options and the opportunity to sell restricted stock, managers may over-estimate the loss reserve.
Regulation variable
Various papers (Cohen, Dey, and Lys, 2008; Iliev, 2010; Eckles et al., 2011) provide evidence for the role of the SOA in constraining earnings management. Accordingly, and to test the impact of the SOA on P&C insurers' reserve errors, we use a dummy (SOA) that assumes the value of 1 for the years after the SOA had become effective (i.e., the year 2002 and onward) and 0 otherwise.
Control variables
Previous papers have noted that reserve errors may also derive from insurer managers' mistakes (i.e., non-discretionary component) related to the difficulty of estimating the loss reserve (e.g., Weiss, 1985; Grace, 1989) . As such, the incentives for managing the loss reserve cannot be accurately isolated without controlling for non-discretionary component. Whereas several studies (5) where t denotes a time period (t = 1995, 1996,…, 2005) , MA is the number of motor vehicle accidents and g represents the growth rate of accidents between t-1 and t-2.
Because the automobile business is highly representative of the entire US P&C insurance, e.g., in 2005, it represents 43.6% of the overall industry net premiums written, we recognize that this variable is able to capture the non-discretionary component at the industry level.
Furthermore, we define a set of control variables at the firm level to account for managerial ability to exercise discretion over reserves.
The first control variable is the longtail ratio (LR) because prior research finds that insurers underwriting long-tail lines of business have more discretion over their reserves (e.g., Petroni and Beasley, 1996; Beaver, McNichols, and Nelson, 2003; Browne, Ma, and Wang, 2009; Grace and Leverty, 2011). Following Browne, Ma, and Wang (2009) , the long tail ratio is defined as the percentage of net written premiums from longtail lines (such as workers' compensation, medical malpractice, general liability, auto liability, etc.) over total net written premiums.
Our second type of control variable accounts for differences in efficiency. As such, we use a combined ratio (CR) -the sum of the loss ratio and the expense ratio -that describes the level of efficiency in the extensive claim settlement process. As initially reported by Weiss (1985) , when the underwriting process shows low efficiency, insurers have an incentive to overestimate the loss reserve to increase the level of premiums.
Methodology
We specify a linear model to investigate the determining factors of reserve error as found in the established empirical literature on loss reserve manipulation (e.g., Beaver, McNichols, and Nelson 2003; Grace and Leverty, 2010) . We estimate the Eq. (6) where the other variables have the same specification as in Eq. (6).
i The reserve errors are scaled by total assets to mitigate the heteroskedasticity issue.
We estimate Eq. (6) and Eq. (7) using OLS j . However, we are aware that various problems arise in the estimation of such a model. First, the reserve error distribution might be non-normal k .
Second, the incentives for managing loss reserves may be different across reserve error levels.
Therefore, following previous studies (e.g., Grace and Leverty, 2010), we also use a multilevel quantile regression that allows for full characterization of the conditional distribution of the reserve error and can offer a richer description of the heterogeneous relations among incentives and reserve error. This approach, which is a generalization of median regression analysis (Koenker and Bassett, 1978) , allows us to derive different parameter estimates for various conditional quantiles of the reserve error distribution.
Thus, the quantile regression model can be written as: Various factors are found to be significant determinants of loss reserve manipulation.
Empirical Results
Beginning from corporate goals, Tax exhibits positive and significant coefficients, which confirms j These models utilize White's standard errors to effectively address any concerns related to modest departures from normality. k Unlike other studies (e.g., Grace and Leverty, 2010), we find a very low skewness for reserve error distribution (see Table 2 ). However, this condition is not sufficient to accept the hypothesis that reserve error is normally distributed. l x i may affect other features of the conditional distribution of Y|X in addition to the location (i.e., the mean), and those features may be of interest to this study. the prediction that the incentive to overestimate the loss reserve is higher when there is a greater potential for tax savings (Grace, 1990; Grace and Leverty, 2011) . In addition, both incomesmoothing indicators are negatively and significantly related to reserve error, which suggests that insurers manage the loss reserve in an attempt to stabilize earnings (Weiss, 1985; Grace, 1990; Browne, Ma, and Wang, 2009; Grace and Leverty, 2011) . Considering the goals related to financial weakness, all risk measures (i.e., PV, VaR, Beta, and L) have the predicted sign. This indicates that financially weak insurers are more likely to underestimate their loss reserves, which is consistent with previous studies (Petroni, 1992; Gaver and Paterson, 2004; Grace and Leverty, 2011) .
Regarding personal goals, we report that managers who derive a large portion of total compensation from stocks and options awarded (St&Opt) are more inclined to overestimate the loss reserves in an attempt to shift earnings into the future when the restricted stock will be sold and stock options exercised. Moreover, we find evidence (albeit not robust evidence) that the other compensation components, i.e., bonus and salary change, predict reserve errors.
As opposed to previous papers that investigate corporate goals without controlling for personal goals (among other Grace and Leverty, 2011) or vice versa (e.g., Eckles and Halek, 2010) we find that personal and corporate goals complement one another: insurance managers manipulate the loss reserve to both maximize their stock option remuneration and to achieve corporate goals, particularly incentives that arise from alleviating tax burdens and obscuring financial weakness. Our results advance previous papers (e.g., Eckles et al., 2011) by suggesting that the achievement of corporate goals is an intermediate step toward increasing managerial compensation through stock options. In this way we provide evidence that compensation based on restricted stock awards and stock options are effective in aligning shareholder goals with those of managers because they create an incentive for managers to maximize the value of their firm's stock. This result is somewhat unexpected: in recent years, awarding stock-based compensation to firms' managers has been criticized (e.g., Denis, Hanouna and Sarin, 2006 and Goldman and Slezak, 2006) for encouraging financial fraud and increasing incentives for managers to pursue short-term goals, which is expected to occur at the expense of firm's long-term performance.
With reference to the regulation hypothesis, we find that the SOA has played a role in reducing the loss reserve underestimation, although our data only include four years in which the SOA was in effect. This result has important implications because most stakeholders do not perform adequate checks on the accuracy of loss reserve estimates and inadequate reserves (i.e., underestimated reserve) can create problems for insurers long-term financial health.
Because the SOA might affect the reasons for managing the loss reserve, we add the moderating effects of the SOA on corporate and personal goals as shown in Eq. (7) (Table 4) . Thus, our model increases its explanatory power even if the effects of various incentives on reserve errors remain substantially unchanged. In addition, we find that interactions between SOA and risk measures display a positive statistical link with reserve errors, whereas St&Opt*SOA shows a negative and significant coefficient. Because the other interactions are not significant, our results provide evidence that managers appear less inclined to manipulate the loss reserve when they are in a state of financial weakness and to maximize their personal goals after enactment of the SOA.
Therefore, a second notable result of this study is that we extend the research of Eckles et al.
(2011) that finds weaker relations between reserve errors and executive compensation incentives after enactment of the SOA.
Finally, our results are robust while controlling for a non-discretionary component (i.e., UA) and for managerial ability to exercise discretion over loss reserves (i.e., LR and CR). (2010), we also use a quantile regression to provide an effective method of describing how the incentives for managing loss reserves may change across different levels of reserve errors (i.e., corporate and personal goals do not have a uniform effect on reserve errors). Tables 5 and 6 , the results appear consistent with those of the OLS regressions; however, there are certain differences across the percentiles of the distribution that offer crucial additional information. Beginning with Tax, its coefficient is statistically significant in all percentiles, but Wald tests show that OLS overestimates the impact of tax incentives at the lower tail and underestimates it at the upper tail of the distribution. This evidence is not surprising because insurers that underestimate loss reserves should not be driven by tax incentives.
Following Grace and Leverty

As shown in
Also with reference to Risk (e.g., PV), the conditional distribution provides certain interesting snapshots of the relationship between the reserve error and the financial weakness indicator. In particular, Risk exhibits a coefficient that is almost always significant but more pronounced in the lower tails (see for example Columns 2, and 3 in Table 6 ), as confirmed by the Wald tests. However, this evidence is consistent with the financial weakness hypothesis, i.e., weaker insurers (in the lower tails of conditional distribution) are more inclined to underestimate the loss reserve compared to other insurers (in the upper tails of the same distribution). Personal goals -particularly those captured by St&Opt -seem to produce the greatest effect on the central quantiles than on other quantiles. This might indicate that personal goals play a role in managing loss reserves particularly when the incentives related to corporate goals (i.e., those captured by Tax and Risk) produce a moderated impact. Finally, with reference to interactions, the quantile regression seems to confirm that the enactment of the SOA affected the reasons why insurers manage loss reserves (see, for example, Column 3 of Table 6 with reference to the interaction between Risk and SOA).
Therefore, a third notable result of this study is that we support the results of Grace and Leverty (2011) by observing that the incentives for managing the loss reserve are different across reserve error levels.
Robustness checks
To further confirm the findings of the OLS and quantile regressions, we perform a number of robustness checks. First, because we find that reserve errors are positively serially correlated (which is consistent with previous studies, such as Beaver and McNichols, 1998 and Grace and Leverty, 2010) we also estimate OLS with one, two, and three lagged values of the dependent variable in an attempt to account for the autoregressive process in the data regarding the behavior of reserve error.
The unreported results obtained are similar to those reported in Tables 3 and 4 . Second, to address the possible simultaneity endogeneity issues (e.g., reserve estimations influence both Return on Asset (ROA) (related to the income-smoothing and executivecompensation variables) and to net income (related to the tax variable), we use OLS with one lagged value of the regressors with potential endogeneity problems (i.e., Tax, Smoothing indicators and BP). Once again, the unreported results of these regressions are qualitatively similar to the reported OLS results (Tables 3 and 4) .
Conclusions
This study analyses the determinants of insurers' reserve errors for a sample of U.S. We find that personal and corporate goals complement one another: insurance managers manipulate the loss reserve both to maximize their stock option remuneration and to achieve corporate goals, particularly with respect to alleviating tax burdens and obscuring financial weakness. In so doing, we provide evidence that stock-based compensation is an effective instrument to align shareholder goals with those of managers.
Finally, we find that the enactment of the SOA has reduced the inclination of firms to underestimate loss reserves and changed the structure of reserve error incentives; in particular, insurers appear less inclined after enactment of the SOA to manage their loss reserves when they are in a state of financial distress to pursue personal goals. These results bring added value to previous research (e.g., Eckles et al., 2001 ) that simply observes weaker relationships between reserve error and various executive compensation incentives after the enactment of the SOA.
Our results are resilient to robustness tests performed to check for autoregressive and endogeneity concerns. This table presents the distribution of variables by showing mean, standard deviation, minimum, median, skewness, kurtosis and the number of observations. TA is the total asset at fiscal year-end (billions of dollar). LR is the weight of premiums written in longtail business as percentage of total premiums written. CR is the sum of loss ratio and expense ratio calculated on GAAP basis. Error is the difference between the originally reported reserve and the cumulative developed losses paid after five years. Smooth 1 is the previous three year's average ROA. Smooth 2 is the difference between the previous three year's average ROA and the ROA for the current fiscal year. Tax is the ratio between the sum of net income and the estimated reserve and total asset. Risk is the annualized standard deviation of the daily stock returns. S_ch is the ratio between the forthcoming change in salary and the total compensation. BP is the amount of bonus as percentage of total compensation. St&Opt is the sum of stock awarded value and option granted value as percentage of total compensation. Table A2 . The 
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